Peptidomics-based discovery of an antimicrobial peptide derived from insulin-like growth factor-binding protein 5.
Antimicrobial peptides (AMPs) are effector molecules that are able to kill or inactivate microbial pathogens. However, most AMPs harbor multiple basic amino acids that hamper current proteomic identification. In our peptidomic survey of endogenous peptides, we identified a novel intramolecular disulfide-linked 22-residue amidated peptide. This peptide, designated AMP-IBP5 (antimicrobial peptide derived from insulin-like growth factor-binding protein 5), showed antimicrobial activity against six of the eight microorganisms tested at concentrations comparable to or lower than those for well-characterized AMPs cathelicidin and β-defensin-2. AMP-IBP5 is identical at the amino acid level between human, mouse, rat, pig, and cow. Natural occurrence of this peptide as the originally isolated form was demonstrated in the rat brain and intestine, using mass spectrometric characterization of major immunoreactivity. The peptide is flanked N-terminally by a single arginine and C-terminally by a common amidation signal, indicating that insulin-like growth factor-binding protein 5 (IGFBP-5) undergoes specific cleavage by a defined set of processing proteases. Furthermore, the intramolecular linkage C199-C210 reveals itself as a correct disulfide pairing in the precursor protein, the finding not inferred from closely related family members IGFBP-4 and -6. In principle, neither conventional proteomics nor bioinformatics would achieve the identification of this AMP. Our study exemplifies the impact of peptidomics to study naturally occurring peptides.